INTRODUCTION
The separation of charged kaons from the more copiously produced pions adds significantly to the analyzing power of e+ e-detectors. Time-of-flight techniques provide this separation up to about 1 GeV/c. However, at PEP and PETRA energies a large proportion of particles have momenta above this range. A useful device to tag kaons above 1 GeV/c would be a threshold Cerenkov counter. Due to the tight bunching of particles in jets, the counter must have high segmentation. Unfortunately the need to keep phototubes of a conventional counter outside a magnetic field makes a light guide system difficult if not impossible to design. For this reason Cerenkov counters which use proportional chambers to detect the ultraviolet part3 of the spectrum (1150 -1350 X) have been developed
The proportional chambers are doped with a small amount of benzene. Benzene is chosen because it has a high photoionization probability in this wavelength range. This paper describes tests of a prototype cell of the ultraviolet threshold Cerenkov counter system which is to be installed in the High Resolution Spectrometer (HRS), a PEP detector. The counter will consist of 13 individual tori placed around the beam as shown in Figure 1 window was sealed to the proportional chamber with an 0-ring. Each cell contained a sense wire (38 microns diameter gold-plated tungsten) which was positioned 2.4 mm from the window. The six cell structure was chosen for two reasons. The proportional chamber runs at atmospheric pressure and therefore must support the MgF2 window. Also the chamber presents a dead region since if a particle goes through the proportional chamber it will fire regardless of whether the particle was above threshold or not. If the chamber has discrete cells, 5/6 of the chamber is still active for Cerenkov light when a cell is struck. However, to reduce electronic read-out costs, pairs of cells are grouped together.
The preamplifier is a crucial element in the system because it must have low noise to detect single photoelectron avalanches efficiently. Each proportional chamber cell pair fed a separately housed low noise FET charge to voltage preamplifier with an 800 ns output time constant. Since linearity is not required the preamp can be of very simple design. The preamplifier output was firstly RC coupled to a discriminator of Fig. 1 ) this does not lead to an efficiency loss.
PRELIMINARY TESTS
The addition of benzene as a photoionizing chemical tends to destabilize the proportional chamber. When a proportional avalnche occurs many argon atoms are excited.0 The argon emission spectrum is centered around 1000 A. These photons can photoionize the benzene causing further avalanches. A suitable quenching agent must absorb these photons while transmitting UV light in the 1150 to 1350 2 region. CO2 has a short absorption length below 1160 R and a "window" at the desired wavelengths5. We experimented with a number of gas mixtures -argon with 1% C6H6 and 5%, 10%, 20%, and 30% CO2. We found that more CO2 is needed than for a standard proportional chamber, a useful mixture being 1% benzene, 20% CO2 and 79% argon. It was found that 30% CO2 raised the operating voltage by 100 volts but did not affect the chamber stability or improve the single photon detection efficiency. The 1 mole percent benzene was chosen so that there are several mean absorption lengths for the UV photons in the chamber.
An interesting feature of the proportional chamber was its ability to detect visible photons as evidenced by its sensitivity to an overhead room light. We attributed this to the photoelectric effect off the aluminum oxide layer on the chamber walls. Silvering the proportional chamber surface eliminated the effect. One worry was that the proportional avalanches would affect window transmission. The transmission of the MgF2 window was measured to be 50% using a Lyman alpha (1216 R)hydrogen discharge lamp. The chamber was run for 1010 counts just below breakdown and the MgF2 transmission was remeasured. No noticeable difference was observed indicating that breakdown products formed by counter avalanches do not degrade the window transmission.
Scintillation light can be produced by a particle below its Cerenkov threshold thus destroying the usefulness of the counter for particle identification. Tests were made3 to determine the scintillation properties of argon-nitrogen mixtures as a function of nitrogen percentage and pressure. The results are shown in Figure 4 where the efficiency for detecting scintillation light as a function of argon gas pressure is plotted for various fractions of nitrogen. It can be seen that an 85% argon, 15% nitrogen mixture-keeps the scintillation light level below 1%. We consider this fraction to be the optimum mixture, the addition of more nitrogen will cause the unnecessary absorption of Cerenkov photons.
RESULTS
The Cerenkov counter was initially tested with the discriminator electronics in a 10 GeV/c negative pion beam at SLAC. The threshold behaviour of the counter is shown in Figure 5 . Here the efficiency is shown as a function of Cerenkov gas pressure for a 90% argon -10% nitrogen and a 100% nitrogen radiator. The efficiency rises to 98.4%,for the 90% argon -10% nitrogen mixture. The small inefficiency is consistent with the antiproton contamination in the beam. Unfortunately there was no low energy beam available at SLAC with which to measure the momentum dependence. The effect of nitrogen absorption is clear. If the nitrogen curve is corrected for absorption in order to agree with the argon curve, the resulting value obtained for the absorption length is within 10% of the published value4. The argon/nitrogen gas used both had purities of 99.999% which was sufficient to make absorption by gas impurities unimportant. The solid curve in Figure 5 The counter was further tested in a 10 GeV/ce+ beam using the previously described low-noise preamplifier and ADC. efficiency of a 16 atmosphere system proposed for the HRS. Taking into account bending in the magnetic field, finite beam crossing size, etc. and incorporating the geometry of Figure 1 , the efficiency as a function of momentum was evaluated using Monte Carlo techniques. The results of this study are shown in The first torus was installed in the HRS detector during the summer of 1981 and will collect data during the fall. Construction of the remaining tori and electronics is to proceed through the winter of 1981 with plans to install the complete system during the Spring/Summer of 1982.
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